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Section A 


Answer any four (4) of the following five (5) questions. All questions are of equal value. 


Question 1 (15 marks) 


a) Suggest three ways to control or reduce infection by pathogens in the community. (3 marks) 


b) Describe each step in the procedure developed by Koch to prove that a certain microbe is 
the pathogen causing a specific infectious disease. (6 marks) 


c) A disease caused by a bacterial infection was treated by penicillin without success. Suggest 
three different reasons that could explain why penicillin was ineffective in treating the 
disease. (6 marks) 


Question 2 (15 marks) 


a) Describe three molecular techniques used in microbial characterisation and identification. 
(7 marks) 


b) Once you identified a bacterium to the species level, describe four morphological, 
biochemical or physiological tests you could do to further characterise the bacterium. 
(8 marks) 


Question 3 (15 marks) 


a) Draw and compare the cell walls of Gram-negative and Gram-positive bacteria. Clearly label 
each component the cell walls. (7 marks) 


b) What are the roles of the bacterial cell walls? (4 marks) 


c) Which components of Gram-negative cell walls are antigenic? Which components of Gram- 
positive cell walls are antigenic? Briefly explain (3-4 sentences). (4 marks) 
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Question 4 (15 marks) 


a) Nutrients are the ultimate source of energy and building blocks of macromolecules. Which 
are the macromolecules in the microbial cells? What are macronutrients and what are 
micronutrients? (5 marks) 


b) Prepare a table with three columns as shown below. Fill in the table with information on the 


common macronutrients (elements) required for growth by microbial cultures, their 
source/s and their functions in the microbial cells. (5 marks) 


Macronutrient Source/s Function/s 


c) Prepare a similar table and fill it in with information on the common micronutrients 
(elements) required for growth by microbial cultures, their source/s and their functions in 


the microbial cells. (5 marks) 
Question 5 (15 marks) 
a) What is nitrogen fixation? (1 mark) 


b) Describe two methods that can be used in microbial ecology to detect the presence of 
nitrogen fixing microbes in an environmental sample. (8 marks) 


c) Briefly describe at least four strategies nitrogen fixing prokaryotes employ to protect the 
nitrogenase from high oxygen levels during nitrogen fixation. (6 marks) 
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Section B 


Answer any four (4) of the following five (5) questions. All questions are of equal value. 


Question 6 (15 marks) 
a) Label each part (labelled A to D on the figure) of the filamentous fungi shown in the figure 
below. Briefly describe the structure/function of each of these parts (1-2 sentences). 


(8 marks) 
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b) List four common features/traits shared by most protozoans. (4 marks) 
c) Describe three ways in which red and green algae differ from each other. (3 marks) 
Question 7 (15 marks) 


a) Draw a labelled diagram to illustrate the basic structure of a virus. On your diagram indicate 
what each part is composed of. (5 marks) 


b) List the 5 steps involved in viral replication. Briefly describe (2-3 sentences) what is 
happening in each of these steps. (10 marks) 
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Question 8 (15 marks) 


a) Examine the following figure. Describe the type of disease pattern that is shown in part A, B 
and C of this figure. (5 marks) 


Key: 
(5 = Normal range 
- = New case of disease 


b) Draw a diagram to illustrate the 5 steps in a general clinical pattern of infection of a host. 


Briefly describe (2-3 sentences) what is occurring during each of these steps (10 marks) 
Question 9 (15 marks) 
a) Inthe human immune response, briefly describe (3-4 sentences each) the role of each of the 
following: (10 marks) 


I B lymphocytes 
ll. Helper-T lymphocytes 
ll. Major histocompatibility (MHC) proteins 
IV. Cytotoxic T-lymphocytes 
V. Innate immune system. 


b) Draw a diagram to show the basic structure of immunoglobulin G (IgG). Label the key 
features of IgG and state why these features are important . (5 marks) 
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Question 10 (15 marks) 
Choose TWO host-microbe interactions that you have studied. For each of these interactions: 


a) Describe the organisms involved, and where the interaction takes place. (7 marks) 


b) What type of interaction is this (parasitism, mutualism, commensalism)? Explain why you 


have classified this interaction in this way. (8 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. Writing your name and number on the 
front will help us confirm that your paper has been returned. 


